SUMMARY The clinicopathological details of eight cases of ulcerative colitis complicated by carcinoma of the colon are described. There was a total of 14 primary colonic cancers, six of which were not detected before pathological examination of the resection specimens. The reason for this may be related to atypical tumour growth patterns. Three occurred in flat mucosa, one in a mucosal plaque lesion, and another in polypoidal mucosa. The occurrence, distribution, and morphology of mucosal dysplasia were noted in both resection specimens and biopsies taken at varying stages before resection. Tumour was associated with normal and adjacent dysplastic mucosa of varying grades. The extent and grade of dysplasia were not reliable indicators of tumour differentiation or subsequent clinical outcome. Only two cancers were poorly differentiated. In five cases a total of 23 mucosal biopsies were taken, all less than 12 months before resection. Three rectal biopsies were graded positive for dysplasia and three colonic biopsies indefinite for dysplasia. The subsequent resection specimens showed both dysplastic and carcinomatous changes. Three rectal and 14 colonic biopsies were graded negative for dysplasia despite positive findings in the subsequent resection specimens. This anomaly is partly attributed to the patchy nature of dysplasia in colitic mucosa. Two cases illustrate the possibility of dysplasia pursuing a rapidly progressive course. The mucosal changes of ulcerative colitis were assessed using a recently introduced and standardised international classification.
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It is well recognised that carcinoma of the colon is a complication in patients with longstanding ulcerative colitis. This was initially brought to attention in 1925 by Crohn and Rosenberg, who described a rectal carcinoma arising in a patient who had had ulcerative colitis for 14 years. ' The tumour arose on the basis of malignant transformation within a hyperplastic and polypoidal mucosa. The association of ulcerative colitis with carcinomatous change was further corroborated by Bargen in 1928,2 who reported 17 such cases and noted that "wherever there were islets of regenerating mucosa they were malignant." He proposed a sequence of events: chronic ulcerative colitis, multiple polyposis, and malignant disease. Over the ensuing years there have been a number of detailed reports establishing both the clinical and mucosal parameters seen in ulcerative colitis undergoing malignant changes. 3 18 Estimates of the number of patients with ulcerative colitis developing carcinoma vary; a rough figure is 3% of all those suffering from the disAccepted for publication 19 September 1984 ease.6 12 18 Variations in this figure may be explained partly by differing criteria used for patient group selection in individual reports. ' 9 What has emerged is that there are certain risk groups more likely to develop carcinoma. This association has been made with an early age at onset of colitis,6 9 13 the duration of colitis,5.6 3 18 and the extent and severity of colitis.56 Malignancy in ulcerative colitis may be seen in patients with either chronic continuous6 or intermittently active disease. 20 The susceptible patient has emerged as one with a chronic disease of pancolic distribution and of 10-20 years' duration. ' A natural extension of this has been the surveillance of colitic patients using the colonoscope as a means of both observing and sampling the bowel mucosa. '5 18 21 The histological interpretation of this material is often difficult, particularly in the field of regenerative epithelial changes versus true dysplasia. A recently introduced and standardised classification of dysplasia in inflammatory bowel disease prepared by an international panel of pathologists should be of help.22 This will establish morphological standards by which a more accurate reflection of the incidence and natural course of dysplasia and its importance may be judged.
The purpose of this study was to describe the clinicopathological features of cancer arising in eight patients with ulcerative colitis, five of whom had mucosal biopsies performed before resection. Part of this material forms the basis of another report (p 18).
Material and methods
In the 20 year period 1963-83 eight resection specimens have been reported in this laboratory as ulcerative colitis complicated by carcinoma. In five of these cases a total of six rectal and 17 colonic mucosal biopsies, all taken less than 12 months before resection, were available for examination. The resection specimens were opened at the time of removal and all tissues were fixed in 10% formalin. Tissues were routinely processed, embedded in paraffin, sectioned at 5 ,um, and stained with haematoxylin and eosin. Selected blocks were stained for mucin production with periodic acid Schiff-diastase. The mucosal biopsies were examined through multiple levels. There was an Fig. 1 ponent and nuclear morphology at high power is necessary (Fig. 2 ). Dystrophic goblet cells should not be used as a sole criterion for dysplasia as they are encountered in mucosa which is negative, indefinite (Fig. 6b) , and positive for dysplasia (Fig. 2c) . Mucosa positive for dysplasia will show nuclear hyperchromatism, crowding and stratification, and inflammation will not be a prominent feature. Active inflammation does not, however, exclude a diagnosis of positive dysplasia if the cytological and architectural alterations indicate it (Fig. 2) . This is readily apparent in high grade dysplasia, but a diagnosis of low grade dysplasia in the presence of active inflammation should be made with extreme caution. Mucosa positive for dysplasia may show dysplastic crypts with progressive maturation towards the surface epithelium (Fig. 3) or dysplasia affecting the whole gland (Fig. 6c) . The grade of dysplasia is dictated by the worst area. Occasionally, dysplasia may be seen in serrated, metaplastic type columnar epithelium or flat, architecturally attenuated mucosa (Fig. 4) . Architectural alteration in dysplastic mucosa may take several forms, each of which may serve as a warning at low power. These include a villous growth pattern (Fig. 2) clinically unsuspected (Table 3) . Three of these hidden cancers occurred in flat mucosa which showed surface histological variation from cytological dysplasia with an attenuated architecture (Fig. 4) , through villous dysplasia, to frankly carcinomatous change continous with the adjacent normal mucosa. The fourth hidden "flat" cancer was a mucosal plaque lesion with villous dysplasia (Fig. 5) . Two other cancers were associated with mucosal plaque lesions; both were suspected clinically, one on radiographic study and the other on colonoscopic observation (case 2). In case 4 the polypoid carcinoma arose in a mucosa with both villous and Original magnification x 70. polypoid adenomatous growth patterns adjacent to the tumour.
Histologically, there were eight well differentiated and four moderately differentiated adenocarcinomas. Eight of these tumours stained positively for mucin secretion. The polypoid carcinomas were well differentiated but other growth patterns showed varying grades of differentiation. Dukes' staging did not correlate with growth pattern; the flat and plaque mucosa associated tumours comprised three stage A, two stage B, and one stage C. Only three tumours had reached the stage of node involvement at the time of operation. Two of the three patients who came to necropsy did so at 11 and 12 months after operation and showed widespread metastases from their colonic adenocarcinomas. Five patients remain alive and with no clinical evidence of metastases at periods from eight months to 21 years after operation (see Table 1 ).
The extent and grade of mucosal dysplasia in the resection specimens are summarised in part of the colon to another and sometimes focal within individual glands (Fig. 7) . Original magnification x 300.
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plasia did not influence the number of tumours in each bowel or their differentiation or staging. Eight tumours were associated with villous mucosal dysplasia and two with flat mucosal dysplasia. The next most common dysplastic mucosal growth pattern to that of villous fronds was polypoidal adenomatous proliferation. Three of the four resections with polypoid carcinomas also contained multiple adenomatous foci in the mucosa.
The pathological findings in the mucosal biopsies taken before resection are detailed in Table 5 . There was a total of 23 biopsies (6 rectal, 17 colonic) taken from five patients, all less than 12 months before resection for carcinoma. In two the polypoid configuration had raised clinical suspicion at sigmoidoscopy. These and a third rectal biopsy were positive for dysplasia. The resection specimens confirmed dysplasia with a carcinoma and carcinoma in situ in the rectums. The respective transverse colons had also undergone carcinomatous change. Two rectal biopsies negative for dysplasia showed focal rectal dysplasia and no rectal dysplasia at resection. Both bowels contained colonic dysplasia and carcinoma (cases 7 and 8). Colonic biopsy was performed in only two patients. Three biopsies were graded indefinite for dysplasia, the resection specimens showing patchy positivity. Of the 14 colonic biopsies negative for dysplasia, 10 showed positive dysplasia at roughly equivalent anatomical sites in the resection specimens. Comment was made at colonoscopy in case 2 regarding a suspicious macroscopic lesion in the transverse colon. The biopsy was graded indefinite for dysplasia but the resection specimen showed carcinoma with mucosal villous dysplasia. All colonic biopsies were taken within five and nine months of resection, including a total of 14 from one patient (case 8, Fig. 6 Mucosal dysplasia in this series was patchy in distribution, varied in severity throughout the colon, and was sometimes focal within glands. It was present in mucosa adjacent to and away from tumours. The predominant growth patterns were villous mucosal fronds, adenomatous polypoid foci, and flat dysplastic mucosa." 24 The left colon and rectum were more severely affected both in distribution and grade.71 A negative rectal mucosa, both on biopsy and in a resection specimen, did not exclude the possibility of dysplasia or tumour in the rest of the colon (case 8).'°16 Focal rectal dysplasia also led to a false negative rectal mucosal biopsy (case 7). 112428 Rectal mucosa positive for dysplasia implied dysplastic or carcinomatous changes either in the rectum or elsewhere in the colon at resection.7 16 Colonoscopic biopsy in case 2 confirmed the possibility of false negative biopsy due to the patchy distribution of dysplasia.29 Colonoscopic surveillance in case 8 proved particularly disturbing. Nine months before resection mucosal biopsy over the length of the colon showed 13 biopsies negative for dysplasia and one biopsy indefinite for dysplasia. The resection contained two carcinomas in the ascending colon and diffuse high grade dysplasia in the ascending and transverse colon (Fig. 6 ). This suggests that rarely colitic dysplasia may be rapidly progressive. Case 4, showing both dysplasia and carcinoma, had a clinical history of only four years. Carcinoma in ulcerative colitis of less than 10 years' duration is unusual but has been noted previously. Kewenter or an endoscopically suspect gross lesion. '7 We also think that a negative surveillance colonic biopsy should not lead to undue relaxation in subsequent follow up procedures. This caution is warranted owing to the patchy nature of colitic dysplasia and the unusual possibility of dysplasia pursuing an aggressively rapid course. The reader is referred elsewhere.for discussion on the management of colitic patients regarding surveillance endoscopy. '3 1822 General recommendations are that patients with total colitis of 10 years' or more duration should be investigated annually, and colonoscopy rather than radiology is now the method of choice. Biopsies should be taken from suspicious gross lesions and flat mucosa.
The pathologist should be acquainted with the range of epithelial lesions seen in regenerative activity and dysplasia so that mucosa of indefinite or low grade dysplasia may be further assessed by short term review biopsy. A second more crucial distinction must be made with reference to high grade mucosal dysplasia as this is justification for colectomy. By use of the international classification and discussion with clinicians and fellow pathologists, we hope that in the future we may document more accurately the relevance of various mucosal changes in ulcerative colitis and their therapeutic implications for the patient.
